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SPECIFICATION 

[TITLE OF THE INVENTION] Light Source Device For Endoscope 
[ABSTRACT] 

[THEME] To enable the continuation of an endoscopic examination 
by lighting a sub-lamp even when the power supply from commercial 
power is shut off because of a power failure or the like. 
[SOLVING MEANS] A light source device 10 includes a main lamp 
36 and a sub-lamp 37 as light sources. A secondary battery 
40 that is charged by commercial power is provided. When the 
main lamp 36 experiences a breakdown, the sub-lamp 37 is lit 
by the commercial power. When the main lamp 36 does not light 
up because of a power failure, the sub-lamp 37 is lit by the 
secondary battery 40. 
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[WHAT IS CLAIMED IS;] 

[Claim 1] A light source device for an endoscope comprising: 

a primary lamp and a sub-lamp that are light sources for 
light with which the inside of a living body is illuminated; 

primary-lamp lighting means for lighting the primary lamp 
by electric power supplied from a first power source; 

means for charging a second power source with the electric 
power supplied from the first power source; 

sub-lamp lighting means for lighting the sub-lamp by electric 
power selectively supplied from either of the first power source 
and the second power source; and 

light-source switching means for actuating at least one of 
the primary-lamp lightingmeans and the sub-lamp lightingmeans . 
[Claim 2] A light source device for an endoscope as set forth 
in Claim 1, wherein primary-lamp-lighting-state detection 
means for detecting an unlightable state of the primary lamp 
is provided, and, when the unlightable state is detected, the 
light-source switching means actuates the sub-lamp lighting 
means . 

[Claim 3] A light source device for an endoscope as set forth 
in Claim 1 wherein electric-power-supply state detection means 
for detecting a power unsuppliable state from the first power 
source to the primary lamp is provided, and, when the power 
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unsuppliable state is detected, the light-source switching 
means is driven by electric power supplied from the second power 
source, and the light-source switching means actuates the 
sub-lamp lighting means by the electric power supplied from 
the second power source. 

[Claim 4] A light source device for an endoscope as set forth 
in Claim 1 wherein a primary lamp switch and a sub- lamp switch 
are provided, and the light-source switching means actuates 
the primary-lamp lighting means in accordance with an operation 
of the primary lamp switch and actuates the sub-lamp lighting 
means in accordance with an operation of the sub-lamp switch. 
[Claim 5] A light source device for an endoscope as set forth 
in Claim 1 wherein the first power source is a commercial power 
source, and the second power source is a secondary battery. 
[Claim. 6] A power-supply unit for an endoscope as set forth 
in Claim 1 wherein the sub-lamp is a light emitting diode. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates to a 
light source device for an endoscope that has a primary lamp 
and a sub- lamp. 
[0002] 

[Prior Arts] Conventionally, as a light source device for an 




endoscope for observing the inside of a living body, a light 
source device is known in which a primary lamp and a sub-lamp 
are provided as light sources for illumination light, and, when 
the primary lamp does not light up because of a breakdown or 
the like, the sub-lamp is lit. Since the power sources of the 
primary lamp and the sub-lamp are both commercial power sources, 
neither the primary lamp nor the sub-lamps can be used when 
the power source cannot be secured because of a power failure. 
[0003] 

[Problems to be Solved by the Invention] The present invention 
is to solve the above-mentioned problems, and aims to obtain 
a light source device for an endoscope capable of lighting and 
using a sub-lamp even when a commercial power source cannot 
be secured. 
[0004], 

[Means for Solving Problems] A light source device for an 
endoscope according to the present invention is characterized 
by comprising a primary lamp and a sub-lamp that are light sources 
for light with which the inside of a living body is illuminated, 
a primary-lamp lighting means for lighting the primary lamp 
by electric power supplied from a first power source, a means 
for charging a second power source with the electric power 
supplied from the first power source, a sub-lamp lighting means 
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for lighting the sub-lamp by electricpower selectively supplied 
from either of the first power source and the secondpower source, 
and a light-source switching means for actuating at least one 
of the primary-lamp lighting means and the sub-lamp lighting 
means . 

[0005] Preferably, a primary-lamp-lighting-state detection 
means for detecting an unlightable state of the primary lamp 
is provided, and, when the unlightable state is detected, the 
light-source switching means performs switching from the 
operation of the primary-lamp lighting means to the operation 
of the sub-lamp lighting means. 

[0006] For example, an electric-power-supply state detection 
means for detecting a power unsuppliable state from the first 
power source to the primary lamp is provided, and, when the 
power .unsuppliable state is detected, the light-source 
switching means is driven by electric power supplied from the 
second power source, and the light-source switching means 
actuates the sub-lamp lighting means by the electric power 
supplied from the second power source. 

[0007] Preferably, a primary lamp switch and a sub-lamp switch 
are provided, and the light-source switching means actuates 
the primary-lamp lighting means in accordance with an operation 
of the primary lamp switch and actuates the sub-lamp lighting 
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means in accordance with an operation of the sub-lamp switch. 
[0008] For example, the first power source is a commercial power 
source, and the second power source is a secondary battery. 
[0009] Preferably, a light emitting diode is used as the sub-lamp. 
If a secondary battery other than a commercial power source 
is used as the power source, the quantity of electricity stored 
is limited, and therefore, if a halogen lamp or a xenon lamp, 
which is relatively high in power consumption, is used, the 
operating time of the device will become relatively short. In 
contrast, the device can be operated for a long time by using 
a light emitting diode, which is low in power consumption, as 
the sub- lamp. 
[0010] 

[Preferred Embodiment] Fig. 1 is an external view of a light 
source^ device that is an embodiment of the present invention. 
A light source device 10 is provided with a scope connection 
portion 11 to which an endoscope (not shown) can be connected. 
Amain electric-power-source switch 12 is disposed at the left 
of the scope connection portion, and a panel sheet switch 13 
is provided at the right thereof. The panel sheet switch 13 
includes a primary lamp switch 14, a quantity-of-light adjusting 
switch 15, and a sub-lamp switch 16. 

[0011] A description will be given of a circuit structure of 
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the light source device with reference to Fig. 2 and Fig. 3. 
The endoscope 20 includes a light guide 21 and an image fiber 
23 . Light from a light source described later is made incident 
on an incidence end 22a of the light guide 21. The incident 
light travels through the light guide 21 and is emitted from 
an emission end 22b. The emitted light reflects on a 
photographic subject, and the reflected light is transmitted 
from an observing portion 23b of the image fiber 23 to an emission 
end 23a. An eyepiece 24 is placed close to the emission end 
23a, and the photographic subject canbe observed or photographed 
with the naked eye through the eyepiece 24. 
[0012] When the main electric-power-source switch 12 of the 
light source device 10 is fixed in an ON-state, this information 
is transmitted to a system control circuit 33, and electric 
power from a commercial power source is supplied through a plug 
30 by the control of the system control circuit 33. The electric 
power is supplied to a primary-lamp lighting power circuit 31 
and a for-control-circuit power circuit 32. 
[0013] The electric power supplied to the primary-lamp lighting 
power circuit 31 is converted into high voltage. When the 
primary lamp switch 14 is fixed in an ON-state, this information 
is transmitted to the system control circuit 33. The electric 
power is supplied from the primary-lamp lighting power circuit 
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31 to the primary lamp 36 by the control of the system control 
circuit 33, and the primary lamp 36 is lit. 
[0014] The quant ity-of -light switch 15 is a switch for adjusting 
an increase and decrease in the quantity of light projected 
from the primary lamp 36. When the quantity-of-light switch 
15 is operated, this information is transmitted to the system 
control circuit 33, the primary-lamp lighting power circuit 
31 is then controlled by the system control circuit 33, and 
the voltage supplied to the primary lamp 36 is controlled. 
[0015] A lamp having a large quantity of light is used as the 
primary lamp 36 so as to be able to sufficiently illuminate 
a photographic subject. For example, a xenon lamp or a halogen 
lamp is used. A reflector 36a is disposed on the back face 
part of the primary lamp 36, and light from the primary lamp 
36 effectively condenses on the incidence end 22a. Usually, 
the sub-lamp 37 is evacuated from the optical path of the primary 
lamp 36, although the sub-lamp 37 is placed between the primary 
lamp 36 and the incidence end 22a in Fig. 2. 
[0016] The electric power supplied to the for-control-circuit 
power circuit 32 is supplied to the system control circuit 33, 
a charging circuit 34, and a sub-lamp driving circuit 35. 
[0017] The electric power supplied to the charging circuit 34 
is stored in a secondary battery 40. When an electric outlet 
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30 is connected to a commercial power source, the secondary 
battery 40 is charged, and, when the secondary battery 40 reaches 
a fully charged state, the connection thereof to the charging 
circuit 34 is cut. 

[0018] The system control circuit 33 controls the driving of 
the sub-lamp driving circuit 35 and a solenoid driving circuit 
38 . The sub-lamp 37 is connected to the sub-lamp driving circuit 
35, and a sub-lamp-driving solenoid 39 is connected to the 
solenoid driving circuit 38. That is, the operations of the 
sub-lamp 37 and the sub-lamp-driving solenoid 39 are controlled 
by the system control circuit 33. 

[0019] The system control circuit 33 detects a lighting state 
of the primary lamp 3 6 in accordance with information from the 
primary-lamp lighting power circuit 31 . When the primary lamp 

36 is judged as being in an unlightable state by the system 
. control circuit 33, the sub-lamp 37 undergoes a lightingprocess . 

That is, by the controlling of the system control circuit 33, 
the sub-lamp driving circuit 35 is driven, so that the sub-lamp 

37 is lit, and the solenoid driving circuit is driven, and the 
sub-lamp-driving solenoid 39 is driven, so that the sub-lamp 
37 is disposed on the optical path of the primary lamp 36. 
[0020] Further, when the cause of the unlightable state is judged 
as a power failure, i.e., as the impossibility of supplying 
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electric power from the commercial power source by the system 
control circuit 33, the electric power source undergoes a 
switching process. That is, electric power is supplied from 
the secondary battery 40 to the system control circuit 33, to 
the sub-lamp driving circuit 35, and to the solenoid driving 
circuit 38, and the sub-lamp 37 is lit. 

[0021] A light emitting diode (LED) having relatively small 
power consumption is used as the sub-lamp 37 so that it can 
be lit for a relatively long time by the quantity of electricity 
stored. 

[0022] The sub-lamp 37 can also be lit by the secondary battery 
40 by manually operating the sub-lamp switch 16. That is, when 
the sub-lamp switch 16 is fixed in an ON-state while the primary 
lamp switch 14 is in an OFF-state, this information is 
transmitted to the system control circuit 33. By controlling 
of the system control circuit 33, the sub-lamp driving circuit 
35 and the solenoid driving circuit 38 are driven by the electric 
power from the secondary battery 40, and the sub-lamp 37 is 
lit. 

[0023] Next, a description will be given of the operation of 
the light source device in this embodiment with reference to 
Fig. 4 to Fig. 6. Fig. 4 is a flowchart showing the flow of 
a program operation executed by the system control circuit 33. 
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[0024] When the main electric-power-source switch 12 of the 
light source device 10 is brought into an ON-state, this program 
is started, and, in step 101, various parameters are set at 
initial values. After that, in step 102, for example, a 
light-quantity adjusting process is performed in accordance 
with the operation of the panel sheet switch 13. In step 103, 
a process concerning information input by operation of a keyboard 
(not shown) is performed. 

[0025] In step 104, a lamp-related process is performed. In 
this lamp-related process, light-source switching to the 
sub-lamp 37 is performed. In step 105, a process is performed 
in accordance with data concerning the characteristic of the 
endoscope 20. In step 106, based on a timer disposed in the 
system control circuit 33 , the current date and time are detected 
anddisplayedonamonitor (not shown) . Instep 107, for example, 
the brightness control of the monitor as another process is 
performed. 

[0026] After that, the process returns to step 102 , and steps 
102 to 107 are repeatedly performed until the main 
electric-power-source switch 12 is set to be in an OFF-state. 
[0027] Fig. 5 and Fig. 6 show a subroutine of the lamp-related 
process in step 104. In step 201, it is judged whether or not 
the panel sheet switch 13 has been pressed. That is, it is 
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judged whether or not any one of the primary lamp switch 14, 
the quantity-of-light adjusting switch 15, and the sub-lamp 
switch has been operated. If none of the switches of the panel 
sheet switch 13 has been pressed, the process skips to step 
301. 

[0028] If it is judged that the panel sheet switch 13 has been 
pressed in step 201, it is judged whether or not the switch 
that has been pressed in step 202 is the primary lamp switch 
14 . If the switches other than the primary lamp switch 14 have 
been pressed, a process for the switches that have been pressed 
is performed in step 203. That is, if the quantity-of-light 
adjusting switch 15 has been pressed, the quantity of light 
to be emitted to the light guide 22 is increased or decreased. 
If the sub-lamp switch 16 has been pressed, the sub-lamp 37 
is set -on the optical path by the solenoid 39. After that, 
the process skips to step 301. 

[0029] If it is judged that the primary lamp switch 14 has been 
pressed in step 202, it is judged how the primary lamp 36 has 
been operated, i.e., whether the primary lamp 36 is in a lit 
state or in an extinguished state. If the primary lamp 36 is 
in the lighted state, the primary lamp 36 is turned off in step 
205, and a flag V is set at 0. On the other hand, if the primary 
lamp 36 is in the extinguished state, the primary lamp 36 is 
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turned on in step 206, and the flag V is set at 1. 
[0030] After the completion of the process of steps 204 and 
205, step 301 is executed. It is judged whether the flag V 
is 1 or not in step 301. That is, it is judged whether or not 
the lighting process of the primary lamp 36 has been performed. 
If the lighting process of the primary lamp 36 has not been 
performed, the routine of the lamp-relatedprocess is completed, 
and the process shifts to an endoscope-related process (see 
Fig. 4) . 

[0031] If the flag V is 1, it is judged whether an electric 
current exists or not in the primary lamp 2 6 in step 302. If 
the electric current is flowing, the primary lamp 36 is normally 
being operated, and the lamp-relatedprocess is completed. On 
the other hand, if the electric current is not flowing through 
the primary lamp 36, it is judged whether or not a predetermined 
time has elapsed in step 303. If the reference time has not 
elapsed, the process returns to step 302, and it is again judged 
whether an electric current exists or not in the primary lamp 
36. That is, steps 302 and 303 are repeatedly performed until 
the electric current of the primary lamp 36. is detected or until 
the reference time elapses. 

[0032] If the reference time elapses without detecting the 
electric current of the primary lamp 36, the primary lamp 36 
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is regarded as being not normally operated (unlightable state) , 
and the process shifts from step 304 to the step of operating 
the sub- lamp 37. 

[0033] In step 304, it is judged whether or not the voltage 
of the primary-lamp lighting power circuit 31 is higher than 
a predetermined, specif ied value, i.e., whether electric power 
cannot be supplied from a commercial power source. If the 
voltage is below the specified value, it is judged that the 
unlightable state results from a power failure, i.e., from the 
impossibility of supplying electric power from the commercial 
power source, and the secondary battery 40 is driven in step 
305. That is, the electric power source is switched from the 
commercial power source supplied through the plug 30 to the 
secondary battery 40. On the other hand, if the voltage of 
the primary-lamp lightingpower circuit 31 is above the specified 
value, it is judged that the unlightable state results from 
the breakdown of the primary lamp 3 6, and, in this case, the 
process skips to step 306 while maintaining the supplying state 
of the commercial power source without switching the electric 
power source. 

[0034] In step 306, the position of the sub-lamp 37 is detected. 
If the sub-lamp 37 has evacuated from the optical path of the 
primary lamp 36; the sub-lamp-driving solenoid 39 is driven 
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in step 307, and the sub-lamp 37 is set on the optical path 
of the primary lamp 36. If the sub-lamp 37 is already on the 
optical path, the process skips to step 308. 
[0035] The sub-lamp 37 is lit in step 308. The routine of the 
lamp-related process is completed with the foregoing steps, 
and the process shifts to the endoscope-related process (see 
Fig. 4) . 

[0036] As described above, in this embodiment, the primary lamp 
36 is lit by the commercial power source in normal cases, and, 
if the primary lamp 36 undergoes a breakdown, the sub-lamp 37 
is lit by the commercial power source . I f a power failure occurs , 
the sub-lamp 37 is lit by the secondary battery 40 . Therefore, 
even if the primary lamp 36 stops being lit while the inside 
of a living body is being observed, it is possible to continue 
an observation and to safely extract the endoscope 20 from the 
inside of the living body. 

[0037] Since an LED having small power consumption is used as 
the sub-lamp 37, it can be used for a relatively long time by 
voltage stored in the secondary battery 40. Additionally, the 
device can be reduced in size by using the secondary battery 
40 that has a small capacity. 

[0038] Since the sub-lamp 37 can be lit using the secondary 
battery 40 as an electric power source by manually bringing 
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the sub-lamp switch 16 into an ON-state, the device can be used 
even at a location, such as an outdoor area, where there is 
no commercial power source. 

[0039] In this embodiment, the endoscopic light source device 
that is used in a fiberscope has been described, but the device 
may be used in a light source device of an electronic endoscope 
that can be driven by the electric power of the secondary battery 
40. 

[0040] For example, a lithium battery may be provided as a backup 
power source for a system control circuit, independently of 
the secondary battery 40. In this case, when it is judged as 
a power failure, i.e., as an impossibility of supplying electric 
power from a commercial power source, the system control circuit 
33 drives the lithium battery as an electric power source, and 
the above-described power-source switching is performed. 

[0041] 

[Effects of the Invention] According to the present invention, 
the sub-lamp can be lit even when a commercial power source 
cannot be secured. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] External view of the light source device. 

[Fig. 2] Circuit diagram of the endoscope and the light source 

device. 
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[Fig. 3] Circuit diagram of the light source device. 

[Fig. 4] Flowchart showing the operation of the light source 

device according to this embodiment. 

[Fig. 5] Former half of a flowchart showing the operation of 
a lamp-related process. 

[Fig. 6] Latter half of the flowchart showing the operation 

of the lamp^related process. 

[Description of Symbols] 

14 Primary lamp switch 

16 Sub-lamp switch 

3 6 Primary lamp 

37 Sub-lamp 

40 Secondary battery 
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301 Primary lamp in a lighted state V=1? 

302 Current flowing through the primary lamp? 

303 More than the reference time? 

304 Main power supply voltage s specified value? 

305 Drive the secondary battery 
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307 Drive the solenoid 

308 Light the sub-lamp (LED) 
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